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Introduction:
Parent-infant attachment begins long before birth. (1) Formation of 
strong parent-infant attachments is the basis for the baby’s short- 
and long-term positive cognitive and emotional development and 
positive mental health for the parents. (2) Yet, when a baby is 

born early or has physiologic instability after birth, one of the 
first events that occurs is separation from the parents for ease of 
management of nursing and medical interventions in an intensive 
care unit (ICU). While adverse effects are not truly the intended 
results,  separation has the potential to be traumatic--particularly 
if the baby is subjected to pain or distress or if the separation 
continues for days, weeks, or even months. (2,3 )Moreover, 
separation can be as damaging for the parent as it is for the 
baby. (2,4) As new evidence continues to emerge, a greater 
understanding of how parent-infant separation has the potential 
for adverse short- and long-term effects on both baby growth and 
development, as well as parent mental health and parent-infant 
attachment, is becoming increasingly apparent. 

This short report will explore how the potential adverse childhood 
event of being born preterm or with physiologic instability with 
resulting separation from parents can have lasting effects beyond 
the immediate need for medical support. (4)  Potential strategies 
to best mitigate these effects while the baby and family are in 
the ICU environment will be discussed. Finally, strategies that 
align with Infant and Family-Centered Developmental Care 
(IFCDC) standards will be recommended.  (5) will be offered. For 
recommended care practices to become standardized practice 
guidelines and, ultimately, routine care practices in the ICU, 
understanding the “why” for when and what interventions need to 
occur is a preliminary step in making them happen consistently. 
Current evidence indicates that the stress of separation of 
babies and their parents results in potentially adverse outcomes.  
Therefore, aiming for zero-separation of parents and babies in the 
ICU is a care practice that must be implemented in meaningful 
ways. 

What do we know about Adverse Childhood Experiences 
(ACEs)?
In their 1998 seminal work, Felitti and colleagues coined the term 
adverse childhood experiences (ACEs) and developed a 10-item 
ACE-Study Questionnaire to measure types of childhood traumas 
that occur prior to the age of 18, including abuse (i.e., physical, 
emotional, sexual, and neglect) and familial-based trauma (e.g., 
history of familial domestic violence and incarceration. (6,7) 
According to the National Child Traumatic Stress Network, ACEs 
can also be present in those who experience neighborhood 
violence, refugee adversity, and terroristic threats (7), as well as 
bullying and involvement with the child welfare system. (8) 

The prevalence of ACEs and their effect on health outcomes 

“Current evidence indicates that the 
stress of separation of babies and their 
parents results in potentially adverse 
outcomes.  Therefore, aiming for zero-
separation of parents and babies in 
the ICU is a care practice that must be 
implemented in meaningful ways.”

“Parent-infant attachment begins long 
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for the baby’s short- and long-term 
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development and positive mental health 
for the parents. (2) Yet, when a baby is 
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medical interventions in an intensive 
care unit (ICU).”
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is becoming more apparent as a public health consideration. 
Mounting evidence suggests that individuals who experience four 
or more ACEs are at increased risk for chronic conditions such as 
diabetes, substance use disorders, and heart disease. (7,9,10) 
Endeavors to combat the health disparities that arise from ACEs 
cost society billions of dollars annually.  (9)  Evidence indicates 
that a small reduction (10%) in addressing ACEs would save 
approximately $56 billion in health-related expenses within the 
United States annually. (9)

In recent years, there has been increased attention centered on 
the relationship between ACEs and the risk for developmental 
difficulties during childhood and into adulthood. (10)  
Developmental delays, educational difficulties, and poor school 
engagement, as well as mental health conditions such as anxiety 
and depression, have been documented. (11,12) Exposure to 
adversity and its effects can become evident in young children 
within the first three years of life. (11,12) Furthermore, evidence 
shows that approximately half (46%) of school-aged children and 
adolescents under the age of 18 years suffered at least one ACE. 
(7,13) This finding supports the importance of screening for ACEs 
in the pediatric setting and making referrals to appropriate support 
services. (11,12)

Why do we believe ACEs and ICU experiences are related?
Experiences in intensive care, such as painful procedures, are 
well documented, are known to be traumatic for the baby, and 
impact both short and long-term outcomes. Admission to intensive 
care often includes the separation of babies and their parents and 
can also be considered a traumatic experience.  Acknowledging 
that parent-infant separation is traumatic to the baby can be 
considered a foundation for identifying early adverse childhood 
events in hospitalized babies. (4) While we acknowledge that 
separation occurs for many reasons and not all these instances 

can be prevented, healthcare providers in the ICU need to 
recognize the potential of separation being an adverse event and 
aim for zero separation of parents and babies. 

For many years in the United States and other countries worldwide, 
the goal has been to make ICUs more accessible and welcoming 
to families. Strategies have included twenty-four-hour access 
for parents, family-centered caregiving, and implementation of 
single-room designs, to name just a few. While these strategies 
have been implemented widely and mostly successfully, they 
are not implemented in all ICUs or consistently for all babies 
and families. More of these types of interventions are being 
systematically studied and routinely implemented into practice to 
mitigate potential short- and long-term adverse effects. (14) Yet 
more research is still needed.

What are Benevolent Childhood Experiences (BCEs)?
While the concerns for ACEs are profound and apparent, a 
counterpoint has emerged in recent years. Conceived by Dr. 
Angela Narayan in 2018, Benevolent Childhood Experiences 
(BCEs) contrast with ACEs and represent positive events that can 
serve as a primer for resiliency from infancy into adulthood. (15,16) 
Like the ACE-Study Questionnaire, the BCE 10-item questionnaire 
can assess events that occur in the first 18 years of life and can 
be conducted in clinical and research settings. (15–17) Utilizing a 
strengths-based approach, BCEs encompass concepts of safety, 
security, and positive and predictable characteristics of childhood. 
(15,16) supportive parenting, positive peer relationships, and 
access to and utilization of safe and supportive community 
resources are considered positive aspects of childhood resilience. 
(15,16)

Associations exist between the provision of BCEs and the potential 
to mitigate ACEs (17–19); however, the damaging effects of ACEs 
are more well-known and historically have received more attention 
than BCEs. (20) Moreover, considerable concerns exist about 
opportunities to counteract ACEs’ harmful effects; countering 
ACEs is not as easy as it might seem since ACEs can be life-
long and a single intervention at a specific time point seldom can 
correct long-term effects. Additional research is needed to support 
the potential of BCEs to mitigate the psychological distress that 
often accompanies ACEs. (21,22) However, emerging evidence 
suggests that BCEs, which take place during childhood, can 
promote positive mental health and wellness outcomes, having 

“In recent years, there has been 
increased attention centered on the 
relationship between ACEs and the risk 
for developmental difficulties during 
childhood and into adulthood. (10)  
Developmental delays, educational 
difficulties, and poor school engagement, 
as well as mental health conditions such 
as anxiety and depression, have been 
documented. (11,12)”

“While we acknowledge that separation 
occurs for many reasons and not all 
these instances can be prevented, 
healthcare providers in the ICU need to 
recognize the potential of separation 
being an adverse event and aim for zero 
separation of parents and babies.”

“Associations exist between the 
provision of BCEs and the potential 
to mitigate ACEs (17–19); however, 
the damaging effects of ACEs are 
more well-known and historically have 
received more attention than BCEs. (20) 
Moreover, considerable concerns exist 
about opportunities to counteract ACEs’ 
harmful effects; countering ACEs is not 
as easy as it might seem since ACEs can 
be life-long and a single intervention at 
a specific time point seldom can correct 
long-term effects.”
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lasting effects into adulthood. (16,21,23)

How can the increased occurrence of BCEs in the NICU 
mitigate the long-term effects of NICU ACEs?
Infants who have a NICU admission are at increased risk for 
long-term neurologic sequelae.  At no other time in a child’s life 
does the brain develop so swiftly, and the environment around 
this developing brain matters. (24) Supporting infant brain 
development is vital in the NICU and throughout infancy. While 
supportive medical interventions and shorter stays can decrease 
these risks, engaging the family in caregiving in the NICU can 
complement the medical care to mitigate the consequences of 
hospitalization and promote their baby’s brain development.

Strategies for creating positive BCEs and fostering resilience for 
babies and families in the ICU are interventions that facilitate family 
engagement and decrease separation. These interventions can 
potentially have a buffering effect for both Infant and parent, mainly 
when separation seems inevitable given the circumstances of 
admission to the ICU; for example, when the mother is ill and cannot 
easily be with her baby or if the family lives a great distance from the 
ICU. 

Promoting BCEs by using IFCDC standards:
Regardless of whether the infant is born preterm or with birth-related 
physiologic instability, several evidence-based strategies can be 
employed to support these infants and their families best.  While these 
neuroprotective strategies are often only employed for preterm infants 
and their families in the NICU, they are efficacious for all infants and 
families who experience  ICUs. (24–26)

The Standards, Competencies, and Best Practices for Infant and Family-
Centered Developmental Care (IFCDC Standards) in the Intensive 
Care Unit (5) provide best practices (domains) and competencies that 
interprofessionals and families can utilize to provide individualized, 
environmentally protective, and nurturing care within the context of the 
ICU. By acknowledging and demonstrating the value of integrating the 
baby and family into care, healthcare professionals can help create 
an ICU environment supportive of BCEs. While an exhaustive list of 
the applicability of the IFCDC Standards to the construct of BCEs is 
not included, several examples for consideration can be found below. 

The most critical BCE strategy for these infants and their families is 
to decrease the separation of parents and high-risk infants. Like all 
parents, high-risk infants must be encouraged to hold their infant 
as soon as possible after birth, including skin-to-skin care (SSC) to 
facilitate bonding and attachment whenever feasible (IFCDC Domain 
4). (27) Holding and SSC have many positive benefits, including 
activation and sustaining lactation, decreasing inflammation and risks 
for infection, increasing alertness and cognitive growth in the infant, 
and bonding and attachment for the dyad. (27 )When parents are 
present and/or holding their baby, they must also be encouraged to 
speak directly to the infant. (28 )It can be overwhelming for parents to 
consider talking to their infant like they would in their home, yet these 
interactions are essential to normal growth and development for the 
infant and satisfying for parents. One strategy to encourage parents to 
talk with their infants is providing books they can read to their infants. 

In addition, the provision of mother’s milk (MOM), either through 
milk expression or breastfeeding, needs to be encouraged (IFCDC 
Domain 6). (29) Mother’s own milk provides many sensory reminders 
for the attachment relationship and nutritional benefits that cannot be 
replicated through other types of milk. Since babies in intensive care 
are already a vulnerable population, these benefits cannot be ignored. 

“Regardless of whether the infant 
is born preterm or with birth-related 
physiologic instability, several evidence-
based strategies can be employed to 
support these infants and their families 
best.  While these neuroprotective 
strategies are often only employed for 
preterm infants and their families in the 
NICU, they are efficacious for all infants 
and families who experience  ICUs. (24–
26)”

“Strategies for creating positive BCEs 
and fostering resilience for babies and 
families in the ICU are interventions 
that facilitate family engagement 
and decrease separation. These 
interventions can potentially have a 
buffering effect for both Infant and 
parent, mainly when separation seems 
inevitable given the circumstances 
of admission to the ICU; for example, 
when the mother is ill and cannot easily 
be with her baby or if the family lives a 
great distance from the ICU.”

“The Standards, Competencies, and 
Best Practices for Infant and Family-
Centered Developmental Care (IFCDC 
Standards) in the Intensive Care Unit (5) 
provide best practices (domains) and 
competencies that interprofessionals 
and families can utilize to provide 
individualized, environmentally 
protective, and nurturing care within the 
context of the ICU. By acknowledging 
and demonstrating the value of 
integrating the baby and family into 
care, healthcare professionals can help 
create an ICU environment supportive of 
BCEs.”
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Parents need to be encouraged to get to know how their baby 
communicates through their behavior so they know when best to 
interact and how best to console and comfort the baby (See Box 5). 
(4,25)  For a variety of reasons, babies in the intensive care unit can 
be difficult to console, resulting in parents feeling uncomfortable and 
less competent. As such, all health professionals need to consider how 
their behaviors and interactions make families feel comfortable and 
welcomed--or not--in the ICU environment. (3) Many parents may feel 
incompetent, given the confidence they see in ICU professionals. They 
may believe everyone can see and feel “judged” for their perceived 
incompetence. Parents may interact less or be less present or engaged 
because of their sense of incompetence, thus further increasing their 
separation from the baby. (4,25,29)

The principles of Infant and Family-Centered Developmental 
Care in which consideration of BCEs is essential to 
implementation include:
•	 Baby as a competent Interactor  

•	 Neuroprotection of developing brain 

•	 Individualized care 

•	 Family involvement 

•	 Environmental protection 

•	 Infant mental health

https://nicudesign.nd.edu/nicu-care-standards/ . 

Conclusions:
How families are treated from admission to the infant’s discharge 
is the responsibility of every health professional in the ICU. The 
ongoing practices and interactions that families experience 
can influence the infant’s physiological stability and the long-
term effects on the infant’s and parent’s health, attachment 
relationships, and psychological outcomes. Recognizing the 
impact of separation of babies and their parents as an Adverse 
Childhood Event (ACE) is central to implementing practices that 
support healthy outcomes. While separation can seem inevitable 
in the environment of the ICU, every opportunity must be taken to 
aim for zero separation of parents and infants to reduce the risk 
of ACEs and implement Benevolent Childhood Events (BCEs), 
which are known to promote resilience and positive outcomes. 
ICU health professionals cannot make this happen without a 
team approach where all team members believe they can provide 
family-centered care, including keeping infants and their parents 
together at all times. (30 )Making family-centered caregiving and 
zero-separation a top priority means these strategies must be 
foundational to and a primary aspect of the mission of the NICU. 

References:

1. Brandon AR, Pitts S, Denton WH, Stringer CA, Evans HE. A 
HISTORY OF THE THEORY OF PRENATAL ATTACHMENT 
- PMC. J Prenat Perinat Psychol Health. 2009;23(4):201-222. 
Accessed May 20, 2024. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3083029/

2. D’Agata AL, Sanders MR, Grasso DJ, Young EE, Cong X, 

Examples of the application of the IFCDC Domains as BCEs:
Domain 4: Skin-to-skin contact with intimate family members
•	 Skin-to-Skin Contact, Standard 1:  Parents shall be encouraged and supported in early, frequent, and prolonged skin-to-skin 

contact (SSC) with their babies.

o Competency 1.5:  Parents should be provided with comfort, including a) safe and comfortable seating or reclining 
accommodations that are readily available at baby’s bedside; b) support pillows; c) secure wraps to support baby; d) a mirror 
to see baby’s face; e) hydration and nutrition for parents as needed; f) privacy, if desired (in private rooms or by privacy 
screens); and g) a quiet, therapeutic environment for being with their baby.

o Competency 1.6:  A healing environment that protects the baby’s physiologic and behavioral stability shall be maintained 
during SSC including a) appropriate room temperature with the absence of drafts; b) consistently low sound levels; c) 
avoidance of bright lights with individualized light as needed to assess baby; d) prominence of parent’s scent (free of strong 
scents including perfumes and tobacco); e) proximity to mother’s breast to support smell and taste (when a mother providing 
milk is holding her baby); and f) gentle touch and handling to protect baby’s immature vestibular system.

o Competency 1.7:  Parents shall be supported in recognizing their baby’s behavioral communications of stress and relaxation 
during SSC.

o Competency 1.8:  Parents shall be encouraged to support their baby in SSC during painful procedures whenever possible.  

o Competency 1.9:  Parents shall be encouraged to have vocal and singing interactions with their baby during SSC to 
enhance parental-infant connections, reduce parental anxiety, increase newborn vocal/listening interactions, and improve 
the baby’s autonomic stability.

Domain 6: Management of feeding, eating, and nutrition delivery
•	 Feeding, Standard 4:  Mothers shall be supported to be the primary feeders of their baby.

o Competency 4.1:  ICU professionals shall actively work with m/others to assist them to feel confident and competent with 
feeding their babies.

o Competency 4.2:  Where relevant/necessary, bottle feeding shall be conducted by the m/other when she/he is present 
rather than by ICU professionals so that the m/other is supported to be the expert.  M/others or their designees shall be 
identified as the primary provider(s) of sustenance and nurturing.

o Competency 4.3:  Professionals shall support the parents’ understanding of their baby’s communicative behaviors while 
guiding and supporting the feeding experience. 

https://nicudesign.nd.edu/nicu-care-standards/.



175NEONATOLOGY TODAYtwww.NeonatologyToday.nettMay 2024

Mcgrath JM. UNPACKING THE BURDEN OF CARE FOR 
INFANTS IN THE NICU: Burden of Care. Infant Ment Health 
J. 2017;38(2):306-317. doi:10.1002/imhj.21636

3. Cong X, Wu J, Vittner D, et al. The impact of cumulative pain/
stress on neurobehavioral development of preterm infants 
in the NICU. Early Hum Dev. 2017;108:9-16. doi:10.1016/j.
earlhumdev.2017.03.003

4. Malin KJ, Vittner D, Darilek U, et al. Application of the 
Adverse Childhood Experiences Framework to the NICU. 
Adv Neonatal Care. Published online December 7, 2023. 
doi:10.1097/ANC.0000000000001122

5. IFCDC Consensus Committee. Report of the First Consensus 
Conference on Standards, Competencies and Recommended 
Best Practices for Infant and Family Centered Developmental 
Care in the Intensive Care Unit.; 2019. Accessed August 
28, 2022. https://nicudesign.nd.edu/assets/350964/
website_manuscript_complete_document_w_references_
november_2019_1_.docx.pdf

6. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of 
childhood abuse and household dysfunction to many of the 
leading causes of death in adults. The Adverse Childhood 
Experiences (ACE) Study. Am J Prev Med. 1998;14(4):245-
258. doi:10.1016/s0749-3797(98)00017-8

7. Carlson JS, Yohannan J, Darr CL, Turley MR, Larez NA, 
Perfect MM. Prevalence of adverse childhood experiences 
in school-aged youth: A systematic review (1990–2015). 
International Journal of School & Educational Psychology. 
2020;8(Suppl 1):2-23. doi:10.1080/21683603.2018.1548397

8. Cronholm PF, Forke CM, Wade R, et al. Adverse Childhood 
Experiences: Expanding the Concept of Adversity. Am J Prev 
Med. 2015;49(3):354-361. doi:10.1016/j.amepre.2015.02.001

9. About Adverse Childhood Experiences | Adverse Childhood 
Experiences (ACEs) | CDC. Accessed May 20, 2024. https://
www.cdc.gov/aces/about/?CDC_AAref_Val=https://www.
cdc.gov/violenceprevention/aces/fastfact.html

10. Finkelhor D. Trends in Adverse Childhood Experiences (ACEs) 
in the United States. Child Abuse Negl. 2020;108:104641. 
doi:10.1016/j.chiabu.2020.104641

11. Loveday S, Hall T, Constable L, et al. Screening for Adverse 
Childhood Experiences in Children: A Systematic Review. 
Pediatrics. 2022;149(2):e2021051884. doi:10.1542/
peds.2021-051884

12. Oh DL, Jerman P, Silvério Marques S, et al. Systematic 
review of pediatric health outcomes associated with childhood 
adversity. BMC Pediatr. 2018;18(1):83. doi:10.1186/s12887-
018-1037-7

13. Walsh V, Brown JVE, McGuire W. Iodine supplementation for 
the prevention of mortality and adverse neurodevelopmental 
outcomes in preterm infants. Cochrane Database Syst Rev. 
2019;2(2):Cd005253. doi:10.1002/14651858.CD005253.
pub3

14. Darilek U, Finley E, McGrath JM. A Narrative Review of NICU 
Implementation of Evidence-Based... : Advances in Neonatal 
Care. Advances in Neonatal Care. 2024;24(2):E21-E25. 
doi:10.1097/ANC.0000000000001154

15. Narayan AJ, Rivera LM, Bernstein RE, Harris WW, 
Lieberman AF. Positive childhood experiences predict 
less psychopathology and stress in pregnant women 
with childhood adversity: A pilot study of the benevolent 
childhood experiences (BCEs) scale. Child Abuse & Neglect. 
2018;78:19-30. doi:10.1016/j.chiabu.2017.09.022

16. Herman KA, Hautala DS, Aulandez KMW, Walls ML. 
The resounding influence of benevolent childhood 
experiences. Transcult Psychiatry. Published 
online February 29, 2024:13634615231192006. 
doi:10.1177/13634615231192006

17. Merrick JS, Narayan AJ, DePasquale CE, Masten AS. 
Benevolent Childhood Experiences (BCEs) in Homeless 
Parents: A Validation and Replication Study. J Fam Psychol. 
2019;33(4):493-498. doi:10.1037/fam0000521

18. Bethell C, Jones J, Gombojav N, Linkenbach J, Sege R. 
Positive Childhood Experiences and Adult Mental and 
Relational Health in a Statewide Sample: Associations 
Across Adverse Childhood Experiences Levels. 
JAMA Pediatr. 2019;173(11):e193007. doi:10.1001/
jamapediatrics.2019.3007

19. Doom JR, Seok D, Narayan AJ, Fox KR. Adverse and 
Benevolent Childhood Experiences Predict Mental Health 
During the COVID-19 Pandemic. Advers Resil Sci. 
2021;2(3):193-204. doi:10.1007/s42844-021-00038-6

20. Crandall A, Miller JR, Cheung A, et al. ACEs and counter-ACEs: 
How positive and negative childhood experiences influence 
adult health. Child Abuse & Neglect. 2019;96:104089. 
doi:10.1016/j.chiabu.2019.104089

21. Hou H, Zhang C, Tang J, et al. Childhood Experiences 
and Psychological Distress: Can Benevolent Childhood 
Experiences Counteract the Negative Effects of Adverse 
Childhood Experiences? Front Psychol. 2022;13:800871. 
doi:10.3389/fpsyg.2022.800871

22. Sege RD, Harper Browne C. Responding to ACEs With HOPE: 
Health Outcomes From Positive Experiences. Acad Pediatr. 
2017;17(7S):S79-S85. doi:10.1016/j.acap.2017.03.007

23. Han D, Dieujuste N, Doom JR, Narayan AJ. A systematic 
review of positive childhood experiences and adult 
outcomes: Promotive and protective processes for resilience 
in the context of childhood adversity. Child Abuse Negl. 
2023;144:106346. doi:10.1016/j.chiabu.2023.106346

24. Bonifacio SL, Van Meurs K. Neonatal Neurocritical Care: 
Providing Brain-Focused Care for All at Risk Neonates. 
Semin Pediatr Neurol. 2019;32:100774. doi:10.1016/j.
spen.2019.08.010

25. McGrath JM, Vance AJ. Fragile Infant Forums for 
Implementation of IFCDC Standards: Neuroprotection 
- Protecting the Developing Brain. Neonatology Today. 
2022;17(12). www.NeonatalogyToday,net

26. Lockridge T. Neonatal Neuroprotection: Bringing Best Practice 
to the bedside in the NICU. MCN Am J Matern Child Nurs. 
2018;43(2):66-76. doi:10.1097/NMC.0000000000000411

27. Vittner D, Casavant S, McGrath JM. A Meta-ethnography: 
Skin-to-Skin Holding From the Caregiver’s Perspective. Adv 



176NEONATOLOGY TODAYtwww.NeonatologyToday.nettMay 2024

Neonatal Care. 2015;15(3):191-200; quiz E1-2. doi:10.1097/
ANC.0000000000000169

28. Williamson S, McGrath JM. What Are the Effects of the Maternal 
Voice on Preterm Infants in the NICU? Adv Neonatal Care. 
2019;19(4):294-310. doi:10.1097/ANC.0000000000000578

29. Chu L, McGrath JM, Oiao J, et al. A Meta-Analysis of 
Breastfeeding Effects for Infants With Neonatal Abstinence 
Syndrome. Nurs Res. Published online September 27, 2021. 
doi:10.1097/NNR.0000000000000555

30. Vittner D, DeMeo S, Vallely J, Parker M, Baxter A, McGrath 
J. Factors That Influence NICU Health Care Professionals’ 
Decision Making to Implement Family-Centered Care. 
Adv Neonatal Care. 2022;22(1):87-94. doi:10.1097/
ANC.0000000000000846

Disclosure: The authors have no conflicts of interests to disclose.

NT

Corresponding Author

Kelly McGlothen-Bell, PhD, RN, IBCLC, FAWHONN
Assistant Professor, UT Health San Antonio, School of Nursing 
7703 Floyd Curl Dr., San Antonio, TX 78229     
Email: mcglothen@uthscsa.edu     

Corresponding Author

Jacqueline M. McGrath, PhD, RN, FAAN 
Professor Emeritus, UT Health San Antonio, School of Nursing
7703 Floyd Curl Dr., San Antonio, TX 78229     
Email: Mcgrathj@uthscsa.edu   


